J. CHEM. PHYS., VOL. 46, 1967 The importance of doubly excited configurations is demonstrated by their percent weights in the IAI excited states of pyrrole, 1, 4-dihydropyridine, and cis-butadiene, these being, respectively, 12%, 37%, and 46%. The corresponding IBI excited states have less than 1 % doubly excited configurations. We have found that the inclusion of doubly excited configurations is of no particular importance in the lower excited states of styrene, indole, benzofuran, but has moderate effects on 2-and 4-pyridone. Strong effects were observed with various geometrical isomers of aminobutadiene and butadienone. There is still insufficient experimental information to determine if the inclusion of doubly excited configurations is absolutely necessary to rationalize the spectral features of certain types of molecules. Theoretically, it seems hard to justify the arbitrary exclusion of doubly excited configurat.ions. Since both the ground and excited states are affected, the use of the technique requires the adjustment of the parameters in order to produce agreement with experiment. Because of this it is not safe to claim any great theoretical foundation for a particular set of parameters or parameter method.
The author wishes to thank R. Daudel S EVERAL investigators have discussed linewidth variations in ESR spectra,l,2 The alternating linewidth effect a is particularly interesting. One might suppose that in a radical with several sets of equivalent nuclei, a suitable mechanism could produce broadening similar to the alternating linewidth effect for each set of equivalent nuclei. The possibility then arises of a cancellation of broadening effects for particular lines which could result in ESR spectra with rather unusual linewidth variations. This seems to apply to various o-dinitrobenzene alkali-metal salts.
We assume two states, A and B, presumably due to the position of the cation near one nitro group or the other, for an o-dinitrobenzene alkali-metal ion pair, with rapid exchange between states due to cation motion and equal lifetimes T. We assume that exchange causes modulation of all three isotropic hyperfine splittings. Thus, for the nitrogens, in A, Nl has splitting al and N2 has a2; while in B, NI has splitting a2 and N2 has al. Similarly, for Protons 3, 6 (Set HI) and Protons 4,5 (Set Hu). For rapid exchange Nl and N2 are equivalent with observed splitting aN=!(al+a2). Similarly, aHI=!(aa+ll6) and aHll=!(a4+aS). Cation motion makes Nuclei 1-2, 3-6, and 4-5 instantaneously inequivalent and causes line broadening. The modified Bloch equations 4 or the relaxation-matrix approachl can be used to treat the dominant secular effects and a linewidth contribution Table I .
The ESR spectrum of the sodium salt of o-dinitrobenzene in DME at -40°C (see Fig. 1 ) exhibits only 17 of the possible 45 quartets. We interpret this spectrum as having splitting constants in gauss of aNa = 0.20, aHI = 0.81, aHII = 1.62, aN = 3.90, and the reduced number of observed lines caused by line broadening effects. The nine quartets with MN = 2 are labelled 1-9 on the spectrum and the broadening of quartets 2, 4, 6, 8 and the resolution of 5 is consistent with the width contributions given in Table I For the MN= 1 quartets, labelled 10-18 on the spectrum, the only quartet which seems to be observed is MHI=MHu=O which is No. 14. This is consistent with Table I 
[ (aa-ao)±(a,-a.) J2j (4) • Each line in the spectrum is designated by three quantum numbers (MRI' MRn. MN). no significance is attached to the absolute signs. J. CHEM. PHYS., VOL. 46, 1967 be broadened except two components of Line 14 where again a cancellation of factors takes place so that the width contribution is zero. Using Table I and the assumed relationships between the differences (al-a2) , , and (a4-a5) we would predict that the pattern of lines with MN=O should be the same as the pattern with M N = 2 and this is what is observed.
Similar linewidth effects occur at low temperatures for the potassium salt.
The relationships between the differences I aa-as I, I a4-a51, and I al-~ I are introduced here as ad hoc assumptions. Calculations indicate however that they are consistent with perturbation of one nitro group by the cation.
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